This paper documents gender differences in the career paths of novice politicians. I use the universe of California local election returns from 1995 through 2014 and link candidates across successive election cycles to construct individual political trajectories. Using a regression discontinuity design, I find that losing an election induces substantially more attrition among female than male candidates: an electoral loss causes men to be 16 percentage points less likely to run again within the next four years, whereas the drop for women is 25 percentage points. The gender disparity in the decision to run again is robust to controls for candidate and locality characteristics. Female politicians' lesser persistence is not pervasive across institutional settings, however; it is confined to candidates without officeholding experience and candidates running for low female representation offices. These results call into question the role of behavioral explanations in women's differential attrition. I discuss the implications of the results for female representation in politics.
Introduction
The large gains that women have experienced in many dimensions of their economic lives have not been mirrored by commensurate improvements in their political representation. In 2017, women comprised 47 percent of the U.S. labor force, and 43 percent of full-time U.S. workers (U.S. Department of Labor: Bureau of Labor Statistics, 2017). In the same year, women constituted 25 percent of U.S. state legislators and 20 percent of members of U.S. Congress. The U.S. is not an outlier among developed countries; in 2017, women held less than 30 percent of national legislative positions in OECD countries (OECD, 2018) . Empirical evidence from various countries shows that the demographic composition of elected officials matters for policy objectives. Spanning local, state, and federal offices, recent work demonstrates that the extent of female representation influences the allocation of public goods, the educational and health outcomes of the electorate, and the propensity of other women to run for elective office.
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What explains the low representation of women in politics? A large literature explores the decision to seek elective office, citing gender differences in political ambition, political parties' treatment and recruitment of candidates, and access to campaign funding (Lawless and Fox, 2013; Pearson and Mcghee, 2013; Burrell, 1992; Beaman et al., 2009) . One strand of this literature examines policy levers intended to increase women's political representation, with voter prejudice (taste-based discrimination) and voters' limited information regarding the aptitude of female politicians (statistical discrimination) as mechanisms determining the efficacy of these policies (Baskaran and Hessami, 2018; Besley et al., 2017; Casas-Arce and Saiz, 2015; Beaman et al., 2009 ). Fewer studies chart the political trajectories of individuals who initially express interest in running for office. As the path to political office is not characterized by electoral success alone, differential persistence of men and women in politics after an electoral attempt is a potential determinant of eventual officeholding and political representation.
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This paper investigates the career trajectories of novice politicians. I ask whether there is differential attrition of female candidates in response to an electoral loss, and if this gender difference helps explain the low representation of women in politics. The empirical setting is California local politics -city-, countyand school district-level offices. The focus on local elections has a few advantages. First, there are over 90,000 local governments in the U.S. -with 4,000 in California alone -implying that 96 percent of all elected officials in the U.S. are serving in local governments (U.S. Census Bureau, 1995) . Furthermore, local elections 1 See Beaman et al. (2012) ; Rehavi (2007) ; Clots-Figueras (2012) ; Chattopadhyay and Duflo (2004) ; Broockman (2014) ; Brollo and Troiano (2012) ; Bhalotra et al. (2016) . Exceptions to this body of evidence are Ferreira and Gyourko (2011) , which finds that the gender of a large city U.S. mayor does not have an effect on policies implemented, and Broockman (2014) , which finds that electing a woman to state legislature does not increase female participation or representation in elected offices.
2 Every president within the last 50 years experience some form of electoral failure, either in state/federal elections, gubernatorial elections, presidential elections, or failed bids for presidential nominations (Pitney, 2014) .
2 are a common entry point to politics and often a springboard for state legislative bids. Forty percent of state legislators had elective experience prior to running for state office, the majority of which was at the local level on city councils or school boards (Francis and Kenny, 2000; Carroll and Sanbonmatsu, 2013) . In addition, local elections are well suited to isolating the role of individual candidates' decisions to run for office -distinct from political parties' preferences for candidates -as these elections in California are officially nonpartisan. In practice, there is less political party involvement, particularly in smaller localities, relative to state and federal elections (Bledsoe and Welch, 1987) . Differences in men's and women's capacity and willingness to solicit campaign donations are also of lesser concern in this context, as campaign fundraising activities and expenditures are more limited (Krebs, 2014; Adams, 2010) .
At an accessible entry point to elected office, how do women fare? Using California local election returns from 1995 through 2014, I first document that women comprise just 31 percent of first-time candidates for local offices. Furthermore, women are concentrated among contests for school board membership, while men are more evenly split between school board and city council positions. While women are underrepresented among the candidate pool, conditional on running, women are more likely to win than their male counterparts.
The paper then probes whether a candidate's initial electoral experience affects the decision to continue in politics. Specifically, I estimate the effect of an electoral loss on the propensity to run again for any office at the local level, and whether this effect differs for male and female candidates. To address unobserved differences between winning and losing candidates, I employ the close election regression discontinuity design pioneered by Lee (2001) . This empirical strategy confines the analysis to candidates who barely won or barely lost an election in order to isolate the effect of losing on subsequent political involvement.
The results reveal substantial heterogeneity in male and female candidates' responses to an initial electoral loss. After an electoral loss, men are 16 percentage points less likely to run in a subsequent election within the next four years, whereas women are 25 percentage points less likely to run again. This gender difference appears to be driven by the losing candidates. Among candidates who barely won, men and women have similar propensities to run again, while a large gender gap emerges among those candidates who barely lost.
Through a series of empirical tests, I rule out plausible mechanisms that could account for the 9 percentage point (56 percent) differential in men's and women's responsiveness to an electoral loss. Observable characteristics of candidates and localities do not explain the gender disparity. There is also little empirical support for the hypothesis that men's and women's differing opportunity costs of running or benefits from holding political office account for their disparate responses. I also rule out the sorting of men and women into running for different types of political offices as a potential explanation.
To interpret these findings, I consider two classes of models of candidate entry: behavioral and ratio-3 nal. Behavioral models are rooted in gender differences in preferences for and performance in competitive environments. This literature shows that women are less likely to enter competitions and do not perform as well when induced to compete against men (Niederle and Vesterlund, 2007 ). Women's reluctance to enter competitions is not completely explained by gender differences in aptitude, perceptions of aptitude, or risk aversion. Recent evidence indicates there is differential persistence of women in lab and high school math competitions. After losing or failing to meet a qualifying threshold, women are less likely to choose to compete again (Buser and Yuan, 2016; Ellison and Swanson, 2018) . In a similar vein, an electoral loss could serve to disproportionately discourage women from running in another election. This differential discouragement could arise from women incorporating external feedback -particularly negative feedback -into self-evaluations to a greater extent than men (Roberts and Nolen-Hoeksema, 1989; Johnson and Helgeson, 2002 ).
An alternative to behavioral differences between men and women are rational models of candidate entry. In these models, candidates decide to enter a race based on the costs and benefits of running, and their expected probability of winning, where the expected probability is determined by voter preferences for candidates. Differential female persistence could arise if the costs/benefits of running or the expected probability of winning differ among male and female candidates. One way to model the expected probability of winning is through a model of statistical discrimination, based on Beaman et al. (2009) . Risk averse voters have imperfect information regarding novice candidate aptitude and make their choice based on the candidates' expected aptitude for political office, where voters receive noisier information for female than for male candidates. Female candidates are thus penalized for their less precise signals. If a candidate loses, she maintains her novice status and voters continue to rely on imprecise signals of candidate aptitude in subsequent elections. When deciding to run again, losing female candidates anticipate their lower expected probability of winning relative to their male counterparts, yielding differential female deterrence.
I provide suggestive evidence to distinguish between the behavioral and rational models. First, I examine whether women's differential attrition is pervasive across institutional settings. I find the gender difference in the effect of losing is attenuated in certain offices at the local level -namely, school board -and in offices at the state legislative level. Differential female deterrence appears to be malleable based on the institutional environment, casting doubt on gender differences in internalizing negative signals as an explanation. Second, I interpret these results in the context of the rational model. If imperfect information regarding candidates' aptitude drives the female-specific voter penalty, then in settings in which the gender difference in the quality of information is attenuated, the differential attrition of women due to a loss should also be attenuated.
School board is an office with higher female representation, increasing the precision of the signal of female candidate quality. Incumbent candidates for local offices and candidates for state legislature are more 4 likely to have accrued political experience prior to running, alleviating the imperfect information regarding candidates' aptitude. Both of these settings exhibit substantially smaller gender differences in response to losing. Although there is not a definitive test to separate the rational and behavioral models, taken together, the evidence is consistent with a rational model of candidate entry: local female politicians' lesser persistence is a rational response to voters differentially penalizing inexperienced female candidates.
As a final exercise, I return to the initial motivation for investigating gender differences in response to losing: to what extent does the differential deterrence of female candidates explain the gender gap in officeholding? In order to answer this question, we require assumptions on the chances of winning among attriting candidates.
3 If one assumes the attriting candidates had chances similar to those runners-up who do run again, then female differential deterrence can account for 6 of the 15 percentage point gender gap in representation among novice officeholders. Encouraging female dropouts to run again would indeed improve the representation of women in politics. Assuming the chances of winning among dropouts are non-zero, for female differential deterrence to explain any of the gender gap in officeholding, female runners-up who dropped out require a probability of winning of at least two-thirds that of male runners-up. In other words, if women are disproportionately penalized for losing, then nudging female losing candidates to run again would not improve female representation among officeholders. Instead, addressing the root of the voter penalty would both improve women's differential response to losing and their representation in politics.
To my knowledge, this paper is the first to investigate the determinants of female representation in political offices by examining whether there is differential persistence of men and women due to an electoral loss. Ferreira and Gyourko (2011), Bhalotra et al. (2015) and Brollo and Troiano (2016) use close election RD designs to analyze the implications of a woman being voted into office for policy outcomes as well as future female participation. Focusing on a sample of large cities throughout the U.S., Ferreira and Gyourko (2011) find the incumbency advantage in mayoral elections is larger for female than for male candidates. Using
Indian state legislative elections, Bhalotra et al. (2015) find that localities with female electoral victories experience increases in the female share of majority party candidates, and attributes this rise to the fact that female winners are more likely than male winners to run for re-election. With use of Brazilian mayoral elections, Brollo and Troiano (2016) find female mayors have lower re-election probabilities than their male counterparts and this is not due to gender differences in running again. An important distinction between the present paper and the extant literature is the unit of observation and its implications for causal inference. Bhalotra et al. (2015) and Brollo and Troiano (2016) use a political contest -rather than a candidate -as the unit of observation and therefore compare the subsequent behavior of male and female candidates who barely won an election. 4 The present paper follows all candidates -regardless of initial election outcomeover successive election cycles and can therefore estimate the differential effects of an election outcome on subsequent political involvement for women relative to men. In addition, the comprehensive nature of the California local elections returns data allows me to estimate a candidate's propensity to run again in any local election, regardless of the office.
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This paper also contributes to the recent literature on gender differences in persistence in competitive environments. Buser et al. (2017) examine whether men and women differ in their propensities to enter into lab-based and math olympiad competitions after an initial loss and find differential attrition of women.
Their results are not explained by gender differences in risk preferences, confidence, updating on ability, or actual ability, but are explained by whether the loss is determined randomly or through an effort-based task.
The math olympiad finding is echoed in the U.S. by Ellison and Swanson (2018) . In addition, the results add to recent work on gender differences in responses to signals of aptitude for a task, an academic discipline or occupation. Two papers find that women are more likely to discontinue taking classes in STEM or economics majors in response to receiving an introductory course grade of B or lower (Kugler et al., 2017; Rask and Tiefenthaler, 2008) .
California local elections

Institutional details
California local political contests include elections for county, municipal, and school district governments.
These elections have a number of important institutional features that distinguish them from state and federal elections. First, local elections in California are nonpartisan, meaning that the candidate's party affiliation appears neither on the ballot nor in other officially-sanctioned election materials. 6 Nonpartisan local elections have lower rates of political party involvement, including recruiting, endorsing and funding candidates (Streb, 2009; Bledsoe and Welch, 1987) . In the absence of party affiliation, other candidate attributes may be more salient to voters, such as candidate gender (inferred from the first name), race/ethnicity (inferred from first or last name), and candidate occupation (Atkeson and Hamel, 2018) . Second, the timing of local elections may not coincide with state or federal general elections. Given the nonpartisan and off-cycle nature of many local elections, these contests are characterized as low information environments, with voters often encountering 4 Gender differences in re-election rates do not necessarily imply gender differences in incumbency advantage. To see this, consider a scenario in which there is a constant gender difference in the probability of winning the next election among all candidates, regardless of initial election outcome. This would imply a gender difference in the probability of winning re-election for incumbents, but no differential effect of incumbency for women relative to men.
5 In the CA data, approximately 15 percent of candidates who run again contest a different office, with the rate higher among losing candidates (24 percent) than winning candidates (9 percent).
6 As of 2003, 77 percent of cities employed nonpartisan ballots for the election of their local officials (Krebs, 2014) .
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candidates for the first time while filling out their ballot. Local elections that occur off-cycle also command lower turnout rates than state or federal elections (Krebs, 2014 (Adams, 2010) .
Local officeholding may serve as a springboard for higher political offices. Almost 40 percent of individuals serving in the CA state legislature accumulated political experience at the local level prior to running for state office (Francis and Kenny, 2000) . Among individuals holding state legislative seats throughout the U.S., there were similar rates of prior local elective involvement for men and women (Carroll and Sanbonmatsu, 2013 One shortcoming of these data is limited demographic information is available on candidates. I determine 7 Prior to running for state office, women were more likely to serve on school boards while men were more likely to serve on city councils.
8 Recent papers utilizing these data include Beach and Jones (2017 9 In order to implement the close election regression discontinuity design, I further limit the races to those in which the number of candidates exceeds the number of open seats. Since many of these contests are at-large elections for multi-member boards or councils, I designate the running variable for the regression discontinuity analysis as the candidate's margin of victory, defined as the difference in the vote shares of the last winner and the first loser. For example, in an election for three city council seats, the margin of victory is the difference in the vote shares of candidates ranked three (last winner) and four (first runner-up). Figure 2 plots the occupation distribution for all novice candidates for the 10 broad categories derived from the 2000 Census occupation classification.
Descriptive statistics
Men are more likely to come from a management/business background, while women are more likely to be professionals and homemakers. Figure 3 plots the distributions of margin of victory for male and female candidates. We observe an approximately normal distribution for both men and women, with little evidence of jumps throughout the threshold for winning. Consistent with the summary statistics in Table 1 that indicate conditional on running, women tend to win at higher rates than men, the female distribution of margin of victory is shifted to the right of the male distribution.
3 Estimating the effect of losing on future political involvement
Econometric framework
This paper's objective is to estimate the persistence of political candidates in response to an electoral loss and document whether there are different effects for male and female candidates. A simple comparison of the subsequent political participation of election winners and losers would yield biased estimates since electoral success is likely correlated with candidate characteristics, many of which are unobserved by the econometrician. In order to isolate the effect of losing distinct from these unobservable differences between winning and losing candidates, I use a regression discontinuity design that narrows the comparison of winners and losers to candidates in close elections -elections in which the winner is arguably decided by chance.
I define the running variable as the margin of victory for candidate i in election year t M V it which is the difference in the vote share of the winner with the lowest vote share (last winner) and the loser with the highest vote share (the first runner-up). The running variable defined as the margin of victory instead of the vote share in order accommodate positions for which multiple individuals are voted into office, such as members of a city council or school board. For candidates who won in election year t, margin of victory takes on a positive value. For those who lost, it takes on a negative value. All other candidates are excluded from the analysis. The effect of losing an initial election on subsequent political participation can be written as:
where Y i,t+4 is an indicator variable, which takes on a value of one if candidate i runs again for any office within four years of election t. The treatment effect τ is identified based on the discontinuous behavior of
at the margin of victory threshold, that is, the jump in Y i,t+4 when the margin of victory approach zero from the left (among the losing candidates) and the right (among the winning candidates). Under the assumption that the attributes of candidates who barely won and barely lost are continuous throughout the threshold for winning, this empirical strategy yields unbiased estimates of the effect of losing on the propensity to run again.
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The goal of this paper is to investigate heterogeneity in the treatment effects of losing by candidate gender. The RD identifying assumption does not require that male and female candidates around the cutoff for winning are, on average, comparable. To illustrate this, I write the gender-specific treatment effects:
where F i is an indicator taking on a value of 1 if the candidate is female and 0 if the candidate is male.
Suppose that τ f = τ m , the effect of losing an election on candidates' subsequent participation is not the same for male and female candidates. The inequality could be driven by differences in the propensities to run again among male and female losing candidates:
Alternatively, heterogeneous treatment effects could be driven by differences in the propensities to run again among winning candidates:
Of course, both inequalities could hold. There is also a scenario in which treatment effects are homogeneous across men and women, but both inequalities hold, due to underlying differences between male and female candidates. To summarize, although RD relies on the continuity of candidate covariates throughout the threshold for winning, the identifying assumption does not ensure continuity across subgroups. The analysis below explores the roots of heterogeneous treatment effects by gender in two ways. First, I directly observe the entities on either side of the inequalities in equations 1 and 2. Second, I investigate whether gender differences in the observable characteristics of winning and losing candidates can explain gender differences in the effects of losing.
Regression specification
As a baseline, I implement parametric and non-parametric specifications of the form:
where MV it is the margin of victory, defined above, and Lost it is an indicator taking on a value of one if the candidate lost the initial election, and zero otherwise. Y i,t+4 represents the subsequent political participation, defined above. The coefficient of interest is β, which represents the effect of losing an initial election on candidates' subsequent political participation. Non-parametric RD specifications use local linear regressions and an optimal bandwidth selector from Calonico et al. (2014) to test the sensitivity of the results by varying the bandwidth around the margin of victory threshold. I also implement parametric RD specifications with a second-order polynomial in margin of victory on the sample of all marginal candidates.
In every specification, I include county fixed effects and election year fixed effects as controls. I cluster standard errors at the county level for each of the 58 counties in California.
The second specification formalizes the paper's contribution of estimating differential effects for men and women of an initial electoral loss on candidates' subsequent political participation. I estimate the following specification:
where Female i is an indicator variable that takes a value of one if the candidate is female, and it is interacted with the running variable M V it , as well as the indicator Lost it . The coefficient β now represents the effect of losing for men, and δ represents the difference in subsequent political participation between male and female close winners. The coefficient γ represents the differential effect of losing, for women relative to men. The above specification permits investigation of differences between men and women in the effects of losing an election on their subsequent participation. In addition, examination of β indicates whether the differential effects of losing are driven by gender differences in the outcomes of the close losers or the close winners -the contrasts represented in equations 1 and 2. Recent econometric work has drawn attention to the possibility of over-rejection in RD when investigating heterogeneous treatment effects, particularly when using a parametric specification with interaction terms (Hsu and Shen, 2017) . For this reason, I also report estimates of the parametric and non-parametric specifications separately for men and women, with tests of equality of the male and female treatment effects. 
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Pooled results
Gender heterogeneity
The baseline estimates document a substantial effect of losing an initial election on subsequent political involvement. Next I examine whether there is heterogeneity in these effects by the gender of the candidate.
Starting with the graphical analysis, Figure 5 is a bin scatter of candidates' probability of running in an election within four years of t on the y-axis against their margin of victory in election t on the x-axis, 13 separately for men and women. The female bin scatter is represented by solid diamonds while the male bin scatter is denoted by hollow circles. We observe that, for both men and women, there is a discontinuity at the threshold for winning. Furthermore, it is visually evident that the effect of losing an initial election on the propensity to run again is larger in magnitude for women than it is for men. Table 3 indicates that female candidates are an additional 7 to 11 percentage points less likely to run again due to an initial electoral loss, relative to male candidates. 12 Taking the estimates from the first column with the local linear specification and the optimal bandwidth (0.096 percentage points), the 9 percentage point differential deterrence of female candidates due to an initial loss is substantial; it represents a 56 percent increase over the male deterrence effect.
Are female candidates differentially deterred by losing? The graphical and regression analysis provides robust evidence that the answer is yes. As discussed in Section 3.1, heterogeneous treatment effects could be driven by gender differences in the propensities to run again among close winners or close runnersup. By considering the subsequent political involvement of the close winning and close losing candidates, represented in equations 2 and 1, respectively, we can provide suggestive evidence of the provenance of the gender differences in responsiveness to a loss. Figure 5 shows the rates of running again among candidates who barely won in election t are nearly identical for men and women. 13 This comparison is confirmed by the negligible and statistically insignificant coefficient on Female i in the regression results. In contrast, considering candidates who barely lost their initial contests, Figure 5 shows that nearly 40 percent of male candidates but less than 30 percent of female candidates run again within the next four years. 14 The differential responsiveness of men and women appears to stem from differences in the behavior of the losing candidates.
12 In this discussion, I omit the full sample local linear specification due to its failure to satisfy covariate smoothness. 13 Note that male and female close winners also win subsequent elections with similar probabilities. This result will be discussed in Section 5.
14 From Figure 5 , it is interesting to note that as margin of victory increases, there is a declining propensity of female winning candidates to run again. I attribute this declining pattern to the fact that women are more likely to run for school board, and among all winning school board candidates there is declining subsequent participation in margin of victory ( Figure 6 ).
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Testing identifying assumptions
The validity of the regression discontinuity design depends on the assumption that assignment to losing status is not correlated with candidate characteristics. I test the validity of this assumption by estimating equation 3 with various candidates characteristics as dependent variables. Specifically, I use candidates' occupation, office and number of votes as the dependent variables. Table 4 reports coefficients on Lost it for the pooled sample of male and female candidates. Panel A shows the results for candidates' occupational categories. Every joint test of significance for the coefficients on Lost it cannot reject zero. Panel B reports the results for candidates' offices. With the exception of the linear specification on the full sample, the joint tests of significance for candidate offices cannot reject zero. Panel C replaces the dependent variable with the actual number of votes each candidate receives in their first election, and again the only specification that shows discontinuities at the cutoff is the linear specification on the full sample. For this reason, I exclude the linear specification on the full sample from the above discussion of the main results. The covariate balance results further emphasizes the importance of the RD empirical strategy in isolating the effect of a loss distinct from differences in candidate characteristics.
Appendix Tables A.1 and A.2 report the results for the samples of male and female candidates, respectively. Focusing on the optimal bandwidth and second-order polynomial specifications, there is little evidence of discontinuities in candidate-level covariates throughout the threshold for winning. The one exception is the joint test of significance for occupations for men. Overall, the results of this exercise lend validity to the identifying assumption of the regression discontinuity design, as well as the causal interpretation of the findings. Recall that, in testing the validity of the RD design, it does not require that men and women are comparable on either side of the threshold. Instead, it requires within gender covariate continuity through the threshold for winning. Gender differences in the covariates of close winning and/or losing candidates are relevant for mechanisms generating heterogeneity in the deterrence effect of losing.
Recall that when linking candidates across successive election cycles, I consider only future races that are in the same county as the initially observed election. This restriction implies that the outcome analyzed in this paper is a conservative measure of political involvement, since involvement outside of a candidate's initially observed county is excluded. As long as the measurement of male and female candidates' political involvement is equally affected by this restriction, the estimates of gender differences in the effect of losing remain unbiased. Suppose women are more likely than men to migrate counties or change their last names (after marriage) in response to losing their initial election. This would bias the gender heterogeneity estimates in the direction of women differentially attriting. For a few reasons, I think this source of bias is unlikely. First, I randomly select 100 individuals from the sample and attempt to find these individuals on the professional network LinkedIn. Almost thirty percent of candidates have profiles on the website, with equal percentages across male and female candidates. Among losing candidates, women were more likely to be found than men, suggesting that last name changes in response to losing do not differentially affect matching women across election cycles. Second, I examine whether the individuals with profiles moved counties since their initial election. Of the 29 individuals found, only two had moved, with equal rates across men and women. Given the low propensity to move, it is unlikely that differential female migration biases the estimates of gender differences in the effects of losing.
Understanding women's differential attrition
In this section, I explore what accounts for the differential responsiveness of female candidates to an electoral loss. First, I examine a number of plausible explanations regarding gender differences in the costs and benefits of running, the role of political parties, and the nature of competition in close political contests with female candidates. Additionally, I discuss whether the four-year time horizon is sufficient to capture subsequent political involvement. After discussing the limited role of these mechanisms, I outline rational and behavioral models that could account for women's differential attrition. There is suggestive evidence in line with a rational model in which voters have imperfect information regarding candidates, leading to statistical discrimination impeding the persistence of female candidates.
Costs and benefits of running, party involvement, nature of competition
Office sorting: It is possible that the differential response of men and women to an electoral loss is due to the fact that men and women tend to run for different types of offices, as documented in Figure 1 . As discussed above, female representation tends to be higher on school boards than on city councils. If the propensity to run again after an initial loss varies by political office and men and women run for different types of offices, then this sorting could explain the patterns discussed above. In order to probe this hypothesis, I modify equation 4 to include office fixed effects, their interactions with margin of victory on either side of the threshold, and their interactions with Lost it : Table 5 reports the results of this exercise. In comparison to the main results in column 1, the inclusion of these additional controls for office type in column 2 does not attenuate the differential effect of losing an election on female political persistence relative to male political persistence. Although female representation among candidates for various political offices does substantially vary, this variation does not account for the differential attrition of women in response to a loss.
Candidate outside option: A second hypothesis concerns the costs and benefits of running for office. 
This specification flexibly controls for occupational differences between men and women and also permits occupation-specific effects of losing. The results of this exercise are found in Table 5 panels A and B, column 3. The coefficient on the interaction term Female i × Lost it is invariant to the inclusion of these additional controls. To the extent that men and women have differing outside options of running again, these differences are not a primary driver of the differential attrition of women in response to an electoral loss. In addition, if we thought that occupations produced differential benefits from holding political office, then these results would provide little support for that hypothesis.
Nature of competition:
Another possibility is the nature of competition in close elections differs for male and female candidates. In particular, contests with female challengers and male incumbents could be more contentious than contests with male challengers and male incumbents. I test this hypothesis in two ways. First, I restrict the sample to those elections in which both the close winner and close runner-up are non-incumbents. The results are report in Table 5 column 4. We observe that the differential effect for women increases a bit in magnitude relative the main specification. Second, in Appendix Table A.3 columns 4 and 8 I analyze only those elections in which one marginal candidate is male and the other is female.
The greater responsiveness of female candidates to losing is robust to this sample restriction, though the coefficient is not precisely estimated. These two tests provide little support to the nature of competition driving the differential response of male and female candidates. The analysis cannot rule out, however, that close elections between a male and female candidate could be more vitriolic than other elections, and female losing candidates could be reacting to this experience.
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Political party involvement: As discussed in the Introduction, one of the advantages of focusing on California local politics is the elections are officially non-partisan. Although there is more limited involvement of political parties in local elections than in state or federal elections, it is possible that there is heterogeneity in party involvement by city size (Bledsoe and Welch, 1987 Table A .3 , I also test the role of opponent gender and find the largest (in magnitude) effect of losing when female candidates lose to a male candidate and the smallest effects of losing when male candidates lose to another male candidate. The lab experimental literature has mixed results on whether the gender of a competitor influences women's decision to compete. See Niederle and Vesterlund (2011) for a summary of this research. Competition does not enhance women's performance when competing against men, but does improve their performance when competing against other women (Apicella et al., 2017; Gneezy et al., 2003) . the sample to city council elections and exploring heterogeneity in the results by city size. I classify cities according to whether their population is above or below the median population of cities in the sample, which is equivalent to a cutoff of about 25,600 individuals. Table 6 reports the results of this exercise. Female differential deterrence does not consistently vary with city size. The local linear specifications show some heterogeneity, while the quadratic specifications do not. I interpret these results as further evidence that the differential responsiveness is driven by candidate decision-making, rather than the combination of candidates and political parties, or political parties alone.
Time horizon: It is possible that the four-year time horizon for running again is not sufficient to capture subsequent political involvement. For example, suppose that women who lose their first election take more time than men to plan their next electoral bid. This would imply that female differential deterrence is a fleeting phenomenon and would attenuate as these women eventually run for office. In order to assess this hypothesis, I re-estimate equation 4 using whether a candidate runs again within eight years as the dependent variable. The results are reported in Appendix Table A.4 and are almost identical to the main results. If anything, the deterrence effect of both men and women is slightly larger than the estimates using the four-year horizon.
Behavioral and rational models of candidate entry
The above analysis presents evidence that women's differential responsiveness cannot be explained by gender differences in office sorting, the costs/benefits of running, or by political party involvement. Below I discuss two classes of models -behavioral and rational -that yield predictions of differential female attrition in response to an electoral loss.
A large behavioral literature documents gender differences in preferences for and reactions to competitive environments. Results from lab and field experiments show that women tend to opt out of competition and settings in which their remuneration depends on competitive outcomes (Niederle and Vesterlund, 2007; Flory et al., 2015; Buser et al., 2014) . With regard to politics, Kanthak and Woon (2014) examine whether women are "election-averse" through a series of lab experiments. They find that when a candidate is chosen at random for a position, women and men are equally are likely to volunteer for candidacy, whereas when a candidate is chosen by an election for a position, women become substantially less likely than men to volunteer.
17 Competition or election aversion could explain the lower propensity of women to initially run for office, but could be harder to account for differential persistence among individuals who have already opted into competitive environments.
Recent evidence shows that, conditional on entering a competitive setting, women are disproportionately deterred by losing. Buser and Yuan (2016) use lab experiments and Dutch math competitions in order to analyze gender differences in response to losing. They find evidence that women are less likely than men to enter a competitive environment again after having lost the first time and are able to rule out differences in ability, updating on ability, and risk aversion driving the differential responsiveness of women to losing.
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The finding of differential female attrition is echoed by Ellison and Swanson (2018) using U.S. high school math tournaments. A micro-foundation for a female-specific discouragement effect could be stereotype threat, where stereotyped individuals fear conforming to the stereotype and may accordingly exhibit poor performance or reluctance to engage in such situations in which they may risk conforming to stereotypes Steele (1997) . Stereotyped individuals may place more weight on confirmation of the stereotype, that is, when a woman loses an election, she may be differentially discouraged by the loss since women are not known to be adept politicians and the loss confirms this stereotype.
Rational models of candidate entry assume candidates choose to enter a race based on the costs and benefits of running as well as their expected probability of winning.
19 In these models, voters face incomplete information regarding candidate quality and must make inferences based on noisy signals. If the costs of running again are higher or the benefits are lower for female losing candidates, then they would be less likely to run again. Another possibility is there are gender differences in the the expected probability of winning, if female losing candidates are differentially penalized by the electorate, political parties, or campaign funders.
There are different ways to generate this penalty. One possibility is related to the model of statistical discrimination presented in Aigner and Cain (1977) , as adapted to the political setting in Beaman et al. (2009) . In this model, the precision of signal of candidates quality differs for male and female candidates due to a lower number of women in elective offices. If voters are risk averse, then even if men and women have the same underlying distribution of candidate competence, female candidates will incur a penalty due to the additional noise in their signal. Female candidates anticipate this penalty and have a lower expected probability of winning. It is this penalty that causes fewer female candidates to initially run, and after an electoral loss, induces disproportionate attrition of losing female candidates. Note that this penalty persists as long as a candidate remains a novice due to imperfect information; it is not a penalty stemming from the act of losing per se.
20
18 Buser and Yuan (2016) find no differential response of women to losing when the loss is allocated at random instead of through an effort-based task.
19 Dal Bó and Finan (2017) provides a review of such models. 20 Another possibility is the penalty stems from a greater tolerance for losses among members of the same gender. This would be consistent with evidence that female physicians experience a differential reduction in referrals after a patient death 20
Assessing the models: institutional settings
A key difference between the rational and behavioral models is whether candidates respond to gender differences in extrinsic stimuli or whether there is a gender difference in the response the same experience. In the above analysis of candidate occupations, I have already ruled out gender differences in the costs and benefits of running again as an explanation for the differential attrition of women. To further probe whether the estimated differential deterrence of women is a behavioral phenomenon, I build on the lab experimental literature that shows women's behavior in competitive environments is influenced by the institutional setup (e.g. gender composition, competitiveness). . In the analysis below, I test whether female differential deterrence is pervasive across institutional settings (Niederle and Vesterlund, 2011; Gneezy et al., 2003) To analyze whether female differential deterrence depends on the female representation of officeholders, I split the sample into the two most common political offices in the sample: city council and school board.
Female representation among city council candidates is 26 percent while for school board it is 39 percent.
Among winning candidates, the representation is more differentiated by gender. I estimate equation 4 separately for each of these offices. The results of this analysis are reported in Table 7 , with Panel I presenting the coefficients for city council candidates and Panel II presenting the coefficients for school board candidates. Due to splitting the sample, the standard errors associated increase considerably. From examination of the magnitudes of the coefficients on the interaction term Female i × Lost it , it is evident that candidates for city council -the office with lower female representation -are the primary driver of the differential attrition of women in the combined sample. The deterrence effect for female candidates for city council is between 10 and 18 percentage points greater than the effect for male candidates. The comparable estimate for school board candidates is 4 percentage points. These results are confirmed by the graphical analysis presented in Figure 6 .
The second institutional feature I consider is the elective experience of candidates. I test whether differential attrition is present among more experienced politicians in two different settings: candidates running for local offices who are incumbents and candidates running for state legislative offices. I contrast these results with the main analysis that is restricted to novice politicians. To analyze experienced CA local politicians, I construct a sample of (1) candidates who appear for the first time in the data between 1995 and 1999 and are designated as incumbents and (2) candidates who are observed in the data winning their first election and female financial advisors experience differential rates of firing after misconduct (Egan et al., 2017; Sarsons, 2017) . In the voter setting, it is harder to rationalize how a same-gender bias among voters could result in differential attrition of female candidates, unless there are different turnout rates among male and female voters. on this sample and report the results in Table 8 . From these specifications, it is clear that among candidates with prior elected experience, the effect of losing on continuing in politics is similar for women and men.
Note that these individuals are still deterred by a loss; there remains a main effect of losing for this sample of between 8.6 and 14 percentage points.
I additionally test whether female differential deterrence depends on elected experience by analyzing candidates for U.S. state legislative offices. Forty percent of state legislators had elective experience prior to running for state office (Carroll and Sanbonmatsu, 2013) . Using the 1967-2010 state legislature election returns data compiled by Klarner et al. (2013) , I analyze the effect of losing an election on the propensity to run again for state legislature. The sample is limited to non-incumbents who run in the general election for state legislature against at least one other candidate. Again, I consider the marginal candidates. In this setting, only one seat is filled per election, so the marginal candidates are those ranked one and two. The results are presented in Figure 7 and Table 9 . It is evident from the regression results and the graphical analysis that there is no differential attrition of male and female candidates vying for state legislative offices in response to an electoral loss. While the overall deterrence effect is substantially larger among state politicians, the attrition of candidates after an electoral loss is of the same magnitude for both men and women. Considering the local incumbent and the state legislature candidates in tandem, the evidence suggests that among political candidates with prior experience in elected offices, there is no differential responsiveness of men and women.
The above results can also be interpreted in the context of the rational model outlined in Section 4.2.
Recall that candidates decide whether to run again based on their expected probability of winning, which differentially erodes for women relative to men post-loss. For offices with higher female representation, we would expect a narrower difference in the precision of the male and female signals, which would attenuate the differential attrition of women after a loss. The finding of similar effects of losing for male and females candidates for school board (a high female representation office) relative to city council (a low female representation office) is in line with this prediction. With regard to the more experienced candidates, individuals holding elective office have had the opportunity to reveal their competence to voters. As voters gain additional information regarding candidate competence, the imperfect information underlying the differential penalty for female candidates diminishes, yielding similar responses of male and female candidates to a loss.
The results for more experienced candidates show exactly that.
21 Incumbents can be either elected or appointed and this sample restriction excludes those incumbents who were likely appointed. In theory, if an incumbent is elected, then she should not appear for the first time in the data after 1999, since terms are at most four years. I further limit the 1995-1999 incumbents to those who do not indicate they were appointed in their ballot designation.
Of course, there are alternative interpretations of each of these tests. For the school board and city council contrast, it is possible that the content of school board membership is better aligned with that of K-12 educators -a highly feminized profession -and therefore losses are more immune to discouragement stemming from stereotype threat.
22 In addition, the heterogeneity by experience level could stem from the selection of different types of individuals into these settings, who may be less likely to experience discouragement in the wake of a loss. To summarize, the evidence demonstrates that the differential effect of losing on female candidates' subsequent political involvement exhibits substantial heterogeneity across institutional settings and shows patterns consistent with predictions from the rational model. These results call into question the role of behavioral models in explaining differential female attrition, but cannot definitively rule out such models.
5 Implications for the gender gap in officeholding While it is not possible observe win rates for candidates who do not run again, I can bound the effects on officeholding by making assumptions regarding their win behavior.
To construct a lower bound, suppose that candidates who do not run again would have lost had they run.
Under this assumption, I estimate the implications of losing for officeholding. I repeat the above estimation of equation 4 on the novice candidate sample, with the dependent variable the unconditional probability of winning the next election. A candidate is coded as winning if she wins her next electoral attempt, and is coded as losing if she loses the next electoral attempt or does not run at all within four years. The results are reported in Table 10 with the graphical analysis in Figure 8 . The effect of an initial loss on winning the next election is between 18 and 19 percentage points. Furthermore, the effect is similar for male and female candidates. 24 The large gender gap in the effect of losing on running again does not translate into a gender 22 The gender connotation of a job position's task set is an important determinant of women's willingness to apply for a position (Flory et al., 2015) .
23 Not conditioning on the marginal candidates, women are 37 percent of all CA novice politicians who win. 24 These estimates are substantially smaller in magnitude than the estimates of candidate-level incumbency advantage in Ferreira and Gyourko (2011) and Trounstine (2011) of large city mayors and councilors and Lee (2001) of members of the U.S. House of Representatives. There are a couple reasons this could be the case. First, their goal of estimating incumbency advantage for a particular office confines the subsequent participation of candidates to the same office in the following election gap in the effect of losing on officeholding.
25 From Figure 8 it is apparent that the convergence in male and female outcomes stems from the runners-up. Among those who barely win their first election, the rates of running again and the probabilities of winning the next election are similar for men and women. In contrast, among those who barely lose, there is a gender gap in the propensity to run again, which dissipates when considering the unconditional probability of winning. Thus, under the lower bound assumption, there would be no change in the representation of women among officeholders if losing candidates were encouraged to run again.
As an upper bound, suppose that candidates induced to drop out due to losing have chances of winning their next election equivalent to that of the runners-up who did indeed run. If this were the case, then the male runner-up win rate would be 0.08 higher and the female runner-up win rate would be 0.14 higher.
26
In this scenario, losing would be less punitive for women than for men, which would be consistent with a behavioral model of candidate entry. If attriting candidates were to run again, it would raise female representation among officeholders by 6 percentage points, or 17 percent. Underlying the boost to female representation is the fact that conditional on running, female losing candidates are more likely to win than male losing candidates.
Finally, I compute that for female differential deterrence to explain any of the gender gap in officeholding, among those induced to drop out due to losing, female runners-up require a probability of winning of at least two-thirds that of male runners-up. Based on this calculation, if women who dropped out have substantially lower chances of winning relative to men who dropped out, nudging those who drop out to run again would not improve female representation among officeholders.
Conclusion
This paper empirically assesses whether there is differential attrition of female relative to male candidates in response to an initial electoral loss. Using local election returns from California and a regression discontinuity design that exploits the quasi-random assignment of losing an election, I find that an initial electoral loss reduces the propensity for men to run again within the next four years by 16 percentage points, whereas year. The participation of losing candidates who choose to run for a different office is not counted. Second, large municipality and state races could generate larger incumbency effects. To test whether it is the presence of small municipalities and elective offices other than city council that is driving the difference in the magnitudes of the effects, I restrict my sample to elections of city councilors in above median population cities in California and find the effect on winning rises (in absolute value) to 26 percentage points. 25 An alternative is to examine whether the candidate wins any office within the next four years, instead of whether she win on the next electoral attempt. I examine this in Appendix Table A.5 and find similar results.
26 I compute this number by multiplying the RD effect of losing on running again by the win rate among losing candidates who run again. For men, this is 0.16 × 0.50 = 0.08 and for women this is 0.25 × 0.57 = 0.14. it reduces the propensity for women to run again by an additional 9 percentage points, a difference of over 50 percent. In exploring mechanisms underlying the differential responsiveness of men and women, I find little empirical support for office sorting, candidate occupation, party involvement or the nature of competition as explanatory factors. Based on these findings, I discuss rational and behavioral models of candidate entry. The empirical evidence shows that the differential attrition of women does not appear to be a pervasiveness phenomenon across institutional settings, which suggests that this phenomenon is not attributed to a behavioral feature of female candidates. I provide suggestive evidence that women's quitting behavior converges towards men's in high female representation settings as well as among more experienced candidates, consistent with a rational model of candidate entry.
If the differential attrition of women in response to an electoral loss can explain the low representation of women in elective offices, it is likely not due to differences in individual decision-making among male and female candidates. The paper's findings instead suggest that women and men are behaving similarly: in their decision to enter a subsequent race, female runners-up candidates are anticipating their lower chances of winning relative to their male counterparts. Policies that address the imperfect information voters possess about candidates could help alleviate the initial reluctance of women to enter politics, as well as their differential attrition in response to an electoral loss. In addition, policies that mandate a higher level of female representation in political offices could trigger a virtuous cycle by alleviating the imperfect information voters face when considering candidates. 
25
C o n s t r u c t i o n , m a i n t e n a n c e P r o d u c t i o n , t r a n s p o r t a t i o n P a r e n t , h o m e m a k e r R e t i r e d N o t c l a s s i f i e d N o n e l i s t e d Male Female
Note: This figure plots the occupational distribution for male and female novice candidates for CA local elective offices, 1995-2010. The 2000 Census occupation classification scheme is used to map text descriptions of occupations in the ballot designation to the 10 broad categories. .5
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.2 Margin of Victory
Note: This figure is a bin scatter of the probability candidates run again for office within 4 years of their initial election (on the y-axis) against candidates' margin of victory in the initial election (on the x-axis), for bins of width 0.0125. A local polynomial fit is plotted on either side of the winning threshold. Each candidate appears at most one time in the sample. The sample is restricted to candidates who are observed for the first time in the data set and are not currently holding an elective office. Note: This figure is a bin scatter of the probability candidates run again for office within 4 years of their initial election (on the y-axis) against candidates' margin of victory in the initial election (on the x-axis), for bins of width 0.0125. A local polynomial fit is plotted on either side of the winning threshold. There are separate bin scatters and local polynomial fits for male and female candidates. Each candidate appears at most one time in the sample. The sample is restricted to candidates who are observed for the first time in the data set and are not currently holding an elective office. Note: This figure is a bin scatter of the probability candidates run again for office within 4 years of their initial election (on the y-axis) against candidates' margin of victory in the initial election (on the x-axis), for bins of width 0.01. A local polynomial fit is plotted on either side of the winning threshold. Panel A plots city council candidates and Panel B plots school board candidates. In each plots, there are separate bin scatters and local polynomial fits for male and female candidates. Each candidate appears at most one time in the sample. The sample is restricted to candidates who are observed for the first time in the data set and are not currently holding an elective office. Note: This figure is a bin scatter of the probability candidates run again for office and wins within 4 years of their initial election (on the y-axis) against candidates' margin of victory in the initial election (on the x-axis), for bins of width 0.0125. A local polynomial fit is plotted on either side of the winning threshold. There are separate bin scatters and local polynomial fits for male and female candidates. Each candidate appears at most one time in the sample. The sample is restricted to candidates who are observed for the first time in the data set and are not currently holding an elective office. 
(1) Note: This table presents the results of the estimation of a specification with the dependent variable whether a candidate runs again for office within 4 years of their initial election. The independent variables are an indicator for whether the candidate lost their initially observed election, the interaction of this indicator and whether the candidate is female, as well as various degrees of polynomials in margin of victory. Each candidate appears at most one time in the sample. The sample is restricted to candidates who are observed for the first time in the data set and are not currently holding an elective office. Column 1 reports the main results from Table 3 with the optimal bandwidth, column 2 controls for office contested, column 3 controls for candidate ballot designation, and column 4 restricts the sample to elections in which only non-incumbents are the marginal candidates. Standard errors are clustered at the county level. Statistical significance levels are the following: *** p<0.01, ** p<0.05, * p<0.1. Note: This table presents the results of the estimation of a specification with the dependent variable whether a candidate runs again for office within 4 years of their initial election. The independent variables are an indicator for whether the candidate lost their initially observed election, the interaction of this indicator and whether the candidate is female, as well as various degrees of polynomials in margin of victory. Each candidate appears at most one time in the sample. The sample is restricted to candidates who are observed for the first time in the data set and are not currently holding an elective office. The sample is split according to the gender of the marginal candidates. 'MM' is the sample in which both the loser and the winner are male. 'MF' is the sample of candidates in which the loser is male and the winner is female. 'FM' is the sample of candidates in which is the loser is female and the winner is male. 'FF' is the sample in which both the loser and the winner are female. Standard errors are clustered at the county level. Statistical significance levels are the following: *** p<0.01, ** p<0.05, * p<0.1. 
